Metabolic responses to prolonged fasting in a naturally obese marine mammal
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We identified 1053 proteins in blubber, 711 proteins in muscle,
and 260 proteins in plasma. Proteins that changed in
abundance over fasting in plasma (n = 53), muscle (n = 5), and
blubber (n = 2) included apolipoproteins involved in lipid and
cholesterol transport, lipid metabolism, and insulin sensitivity.
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Unlike most animals that hibernating while fasting in order to
save energy, northern elephant seals fast for several months
while breeding and molting on land. Seals fuel their energy
needs using large fat stores they accumulate while out at sea
and resemble humans with diabetes and obesity while fasting.
While some … … of the hormones involved in fasting are
known, the
….molecular mechanisms that regulate rapid fat
gain and
…….loss in seals without the adverse health effects
seen in
…..humans are not fully understood.
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Methods

Conclusions

We collected 3 tissues from 6 adult female elephant seals at
the beginning and end of a 5 week-long molting fast. Proteins
were isolated from tissues and sequenced by HPLC-MS/MS.

Blubber and muscle proteomes were remarkably stable over
fasting, while over 50 proteins were altered in plasma.
Apolipoproteins dominated the proteomes responses to
fasting. APOs associated with fat storage decreased, while
those associated with fat breakdown increased over fasting.
Plasma proteins altered by fasting also included hepatokines
and adipokines – signaling molecules produced by liver and
adipose tissue. Many of these proteins have not been studied
in this species and provide intriguing hypotheses about
metabolic regulation during prolonged fasting in mammals.
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